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TI Modified glucose dehydrogenase that uses pyrrologuinone as a coenzyme for 

assaying glucose at high concentrations. 
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RW: AT BE BG CH CY CZ DE DK EA EE ES FI FR GB GH GM GR HU IE IT KE LS 
LU MC MW MZ NL OA PT RO SD SE SI SK SL SZ TR TZ UG ZM ZW 
W: AE AG AL AM AT AU AZ BA BB BG BR BY BZ CA CH CN CO CR CU CZ DE DK 
DM DZ EC EE ES FI GB GD GE GH GM HR HU ID IL IN IS JP KE KG KP KR 
KZ LC LK LR LS LT LU LV MA MD MG MK MN MW MX MZ NI NO NZ OM PH PL 
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PRAI JP 2003-71744 20030317; JP 2002-172955 20020613 

IC ICM C12N009-04 

ICS C12N001-21; C12N015-53; C12N015-63; C12Q001-32; C12Q001-54 

ICI C12R001:19; C12N009-04 

AB WO20O3106668 A UPAB: 20040128 

NOVELTY - Glucose dehydrogenase that uses pyrroloquinone as a coenzyme, 
with the amino acid residues 349 - 377 of water soluble PQQGDH derived 
from Acinetobacter calcoaceticus substituted by other residues, and that 
has Ksi is at least 200 mM, is new. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are included for: 

(1) glucose dehydrogenase with Met at position 365 in sequence ID 1 
is replaced by Trp or Phe. Thr at position 366 replaced by Asp, Lys lie or 
Asn, Tyr at position 367 replaced by Asp, lie at position 368 replaced by 
Asn, Cys at position 369 replaced by Arg, Ala at position 374 replaced by 
Pro; and 

(2) glucose dehydrogenases that include the sequences (I) -(VI). 
Cys-Gly-Glu-Xaal-Thr-Tyr-Ile (I). Gly-Glu-Met-Xaa2-Tyr-Ile-Cys (II). 

Glu-Met-Thr-Asp-Ile-Cys-Trp (III), Met-Thr-Tyr-Asp-Cys-Trp-Pro (IV), 
Thr-Tyr-Ile-Arg-Trp-Pro-Thr (V), Pro-Thr-Val-Pro-Pro-Ser-Ser (VI). 

Xaal = Met or Trp; and 

Xaa2 = Asp, Lys lie or Asn. 

USE - For assaying for glucose at high concentrations. 
ADVANTAGE - The enzyme can be used at high glucose concentrations. 
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> (57^ Abstract- A olucose dehydrogenase using pyrroloquinoline quinone as a coenzyme, wherein the amino acid residues corre- 

> £nf Ckw, to 377th residues of water-soluble PQOGDH derived from Acinetobacter calcoacencus are replaced by odier 

J the measuring ; of glucose in the presence of high-concentration glucose because of low level of substrate mh.bmon by glucose. 
! (57) S«: tfPD^y >SttBtit«^3-^K*Sl^l:6^t. Acinetobacter calcoaceticus*** 

' J#t± PQQGDHfl3349f|A^377lS(D 
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(84) m%.m(fei&): ARIPO#l ! F(GH,GM,KE,LS,MW,MZ, Sstt^ga^gl: 

SD,SL,SZ,TZ, UG, ZM, ZW), 3.-? i"T ftfr (AM, — BI®ii^$BS-S 

AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — P v 

(AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, 

GR, HU, IE, IT, LU, MC, NL, PT, RO, SE, SI, SK., TR), 2 — K&tfffeOTIIIglZOl^T ti. fcftl&trt tl& 

OAPI m* (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ^PCTHM -V ^-a>#all=fflm*t^.T^,^^ f=i — Ki8§f§ 

ML, MR, NE, SN, TD, TG). <D**-C ^ >X / - h J £#!8o 
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^ftt'PP^/!)^^ (PQQ) fctta*^*^*-*!***** 

» (gdh) <D®fe<DT$;mmmi!>m<DT^;mmmx*umznx^z&mM 



jfiL**M,=.-**gtt:, U-Ctt*»»rJJi«>"CW 

/U=2-b**-*S'*'— (GOD) &5V>»^3-^6 P (G 

6PDH) *^S«^fc*5^** vt:v,kfc - *3S. tffcfcSWi: L-Ctfp 
= (PQQGDH) OJ&ffi 

^S^nXV^o PQQGDHIi^^-^i^t-Ci«V«»ffC^ 
5 i *±t)«PQQGDHIi^tt^^«>5fcftI««#k ur 

pqqgdhii t»p y y^fy y«ltt^>^^*« 

ftPQQGDHll ^87kDaC^^KI^^ «* 
0^7A^ttffi^V^T^<mV^/c$4^-CV^^ *Jffl4PQQGDHI4A ■ 

c i n e t o b a c t e r c a 1 c o a c e t i c u s CDV>< o*©*lC*5V* 
-C*©«3WW*^-C*9 (B i o s c i . Biotech. B i o c h em. 

(1 9 9 5) . 5 9 (8) , 1 5 4 8-1 5 5 5) , *(DWm&*&* 
ls?1SftTZ;mmmmibfrlZ.&tlX^Z> (Mol. Gen. Genet. 
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(1989), 217:430 — 436) 0 A. calcoaceticusS 

ItU 2 2 0 0 U/m g ~ 7 4 0 0 U/m g i V> 9 il^iMWo ^W, 
5 P QQ t Lt^^V>7*W» 9 • 2 N *ni*t«10. 2 

StlttlSStfeSr t&W&lbtLTV^ (K. Matsushita, e 
t al. (1995) Biosci. Biotech. Biochem. , 
59, 1548-1555) 0 ^ttPQQGDH©Xlt«®^ 
^3§^£*VC*5t9 (A. Oubrie, et al. (1999) J.Mol. 
10 Bio. , 289, 319-333, A. Oubrie, et al. (199 
9) The EMB O Journal, 1 8 (1 9), 5 1 8 7-5 1 9 4*3 
£T1A. Oubrie, et al. (1999), PNAS 9 6 (2 1) , 
11787-11791) , 7km&P QQGDU<D±Wm^P QQ^SXXlC a 

15 i*l7kittPQQGDHt;1i, ^>n-^fg^ 1 0 0 mMj^±© i: ^Sf 

20 PQQGDH^iM5r^l^)it5o 

*mm^fe1£$£(D7km& PQQGDH l^XMWk&<D ?;V^—7 (Dfc&T 

fcsa^x h ^/v =i — (DMA^m t -fz>?mm. pqqgd h zmm-t^ < mm 

^^*3V^T. Acinetobacter calcoaceticus S 5fe7K?§f4 P QQGDH© 3 4 9 
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HT*5 9, *>o|B**» (Ks i) ^2 0 0mM^±T»fc6^^^»ii 
v=Vmax/ [1+ (Km/S) + (S/K' si) ] 

£*C, Stt»»*. K* si tt:ia#)e«©aiMt«r*^ - K'si^#vMS^ 
SORTlBfctti: L-C-hizELfcK a i ^ffi^So 

PQQGDH04WS1^< h#Bi^-OWIKiU*:3oS*.tf, 3 4 9#B*» 
CflDlHife&saat-efcS^ 3 *-^ t offish ^BB-^-UXVn 5 ttibWo 

- fc Acinetobacter 
calcoaceticus © * * + * P Q Q G D H *5 V* "C , 

Acinetobacter calcoaceticus S***ttPQ«GDH03 4 9#B*»fe3 7 7 

i^^^ fXMctt TAcinetobacter calcoaceticus * J&ki&tt P Q Q G D 
H©3 4 9#@^f) 3 7 7#@^S©iWSt5J fcflT^S. Sfefc, 

\ 7#l©T5/itSSH TAcinetobacter calcoaceticus &3|57M§ 
ttPQQGDH03 8 5#@©Mifc«at5J ^ 
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MIB?IJ{C*3V>X, 3 6 5f l©^ft-y, 3 6 6#l©M^t=^ 3 6 7# 
gtf^nv-^, 3 6 8#S©^yn^^y, 3 6 9#@ (Dis^^f ^±1^3 7 

5 J Wt IE ^IJ iZ. *3 T , Met365Trp , Met365Phe „ Thr366Asn , Thr366Ile , 
Thr366Asp, Thr366Lys, Tyr367Asp, Ile368Asru Cys369Arg *3 «fc I* Ala374Pro i)> 

^wi©r ^ j mmmx\ mm * b< 5 ^iias-mm^-ti^ 

2001-346587 fcfB<KStLTV>5 0 bri>U HttWl-tt, 
15 4 D 5 A;i^-y l:#St 5 7 5 y l^Si > rtLbtfil^S K^'fytW 

20 *fe»J©«^;tc:*5V^-CHt, *&Wte. 

Cys Gly Glu Xaa Thr Tyr He 

(5£^ Xaa it Met Trp T'fc 5) ; 

Gly Glu Met Xaa Tyr He Cys 

(5&4\ XaattAsp, Lys, He Asn Trfc-S) ; 

25 Glu Met Thr Asp He Cys Trp ; 
Met Thr Tyr Asp Cys Trp Pro ; 
Thr Tyr He Arg Trp Pro Thr ; *3«fctf 
Pro Thr Val Pro Pro Ser Ser 
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* -*5 iO^t^tfjmaW^ *3 ± t**»W© P QQG D H ©fiBfc^fe, 
4f J tJ«lt*|ISWPQQGDHS:^tf^A'='^7s't>rdrS' h*5£t^V = - 

1111 ^|SK^*3V^ffiV^^7^5 KpGB2©«5t4r^f. 
-To 

HI 3 ^l^i«§M^T yr 3 6 7Asp©S V^n y h Sttt^o 
g] 4 ^mmor^mmmmc ys 3 6 9Arg©S V^n y h frTF-to 

p q o c, t) h oaa jt^fe 

Acinetobacter calcoaceticus 

*#51 <D&M PQQGDH*a-Ki-6 itGflF- ^ P Q Q G D 

H^=-Kt5SW*5^-C^ «fti"-<#T^ /BHMSr^- K^5*«y!l 

^ Bffa^T 5 / mm* => - Ki- 5aaeE*jfc«-r s =. t k «t o s - 

f^m^*Bbn-C$5i9, #Jx.«> Sambrookb, "Molecul 
ar Cloning; A Laboratory Manual",i2fc 
1 9 8 9, Cold Spring Harbor Laboratory 
Press, New Y o r k &CfEic£*VCV^ 0 
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Sambrook b , " Molecular Cloning; A Laboratory Manual" , W, 2 ffc, 1989, 
Cold Spring Harbor Laboratory Press, New York fcf 3ft SivCV^S. 

Sfcfc:, SUHftt, flto3tt*tei**i-57K»ttPQQGDHfcoVN-ct>, 16 

M^fltc~ ykW&.%:VcMi.-tZ>Z- ^ Acinetobacter calcoaceticus 

7X)ltPQQGDH©3 4 9#Bd*fc 3 7 7#S <^KfctfB^1'5tWfc*:*At£ 

s: j mnmxmm-r srfciau, mth*©»^ ufc&aes pqqgdh^i 

^tH^§ D Cl;h/&«aifo#lttU PQQGDHSr^tP7Ki§ttiii^-Sr#«w 

mz&^X%\btlX$5 9s :^lb©^fMI^ttj:^„ #iJxJ*\ CM— 5 P 
W N CM-To yopearl 65 0M. SP-5 PW (£Uh % jKy>-$o%5: 
%fc) % S-t77P^ Mo n o — S, S-R e s o r c e (£l±7 7^'> 
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«i©PQQGDHI4, PQQ«*iUt, ^/Wa-^SrK^b-C^V. 
QGDH(a5^=-^ro»H4otiSjnSH5PQQOtS:«{t»7C 
S -DC IP (2, 6-^PP7x;-/W 

*!8M©PQQGDHOSflflf©^^ RMFfcft (K s i ) tr/B^TM 
*^OPQQGDHO^V3^i^51» SK^b-C, 2—7** 
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PQQGDH^M< it llllWTs/'t^t+^ttttfo AMWteittx ^f-y 
Hi. W^O^lPQQGDHtdPii:, T -y^^K'&WzWMM, J-^r 4 

10 fctt^tDltft-Sr-g'tf. *5SK^53fc3EMPQQGDHttfi>8r0^j»-C, 0HA.fi, 

25 GDHSr*— 2K^tlffi±tC@^bUfc^ 7 5ySW5»«Lt^ 
fjf^An, PQQ*5it?C a C 1 2 , j3j:lJM7*-f3i— * — &Jn*T— JM£ 
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QGDHSrB^LfctS^v\ *J« («*.f*6£«© *$J:tf«»«tt (0>J 
ttfAg/AgClttB *fl^5. *-#i«Kfc-Jfe©«E«rWJinU-C, « 

i45ffliit?fc5 n*m&mm2 003-7174 02-172 

lB^iJ#-^-2 fcl73*$*t5 Acinetobacter calcoaceticus i^PQQGDHOtie 

c 9 9 A (77/W>7tt® (Di-JV^f-irxi— ^V^gltf&J^ Ac i n e t o b 
acter calcoaceticu s **P QQGDH*3- KtSflBH 
^*»Attt©^« WD. 5c 
lOPQQGDH?:^ K-T S^IH^J l^)it5^tt5PQ 
QGDH^=" — K-T 3*ggK?iJlde& Ufco ^U'pGB 
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Met365Trp 3' -GT TGA ACA CCT CTC CCA TGG ATG TAA AC-5' 
Met365Phe 3' -GT TGA ACA CCT CTC CCT TGG ATG TAA AC-5' 
Thr366Asn 3' -GGT TGA ACA CCT CTC TAC TTG ATG TAA ACG AC-5' 
Thr366lle 3' -GGT TGA ACA CCT CTC TAC TAG ATG TAA ACG AC-5' 
5 Thr366Asp 3' -GA ACA CCT CTC TAC CTG ATG TAA ACG ACC G-5'. 
Thr366Lys 3' -GA ACA CCT CTC TAC TTT ATG TAA ACG ACC G-5' 
Tyr367Asp 3' -GGT TGA ACA CCT CTC TAC TGG CTG TAA ACG ACC-5' 
Ile368Asn 3' -AC TGG ATG TTA ACG ACC GG-5' 
Cys369Arg 3'-GG ATG TAA ACG ACC GGT TGT C-5' 
10 Ala374Pro 3'-C GGT TGT CAA GGT GGC AGT AGA CG-5' 

Aspl67Glu 3'-GGA AGT AGT TTT CTT GTA GTC AGT CC-5 • 

^^-7*7^5 KpKFl 8k (^?§3£ ($c) ) Acinetobacter 
calcoaceticus SjfeP Q Q GDH£=i — \*-j"Z>lt&=f-<D— *P£r£t* Kpn I-Hind 
15 III Wrfr rttSr^-^u— b t bfc 0 Z.cD'r^U— h 5 Ofmol t 
SSit (ttO SMu tan (SftftW) -Express Km^y h iZ.HM<D 
-tels? ^3 ^zf7 4~?—5pmol, V V^fbLfc^— >fy h~y^4 5 Opmol 
&±fc (2 0m 1) ©l/l 0-m<Dm*y h<DT~— V y^<y7 r — 1 1 fcfc: 

m&v. ioo°c. z^m<omm-Q-fy^^ KSrKtt**, l^Mamuto ± 

■v — £:T— — 1> ^^^-frTCo ^tb^3jtz 1 ©111^5' b^fX'FZ'i'a y/<?77 
— „ U1OT4 DNAD^-ir\ U 1©T4 DNA*°!J ^ 
5 m 1 <DmW7k*to7LXftffim*&J&^tl 0 ^tl^DNAO^vyffm 
25 tHt*T?*>5 E. coli BMH 7 1-1 8mutS KlJgfflEifcU ■— BfeS£ 5 

#cfc:, K^bttfflbfcT 0 ^^?: K£ E.coli MV1 1 8 4l:IS^tt, 



WO 03/106668 



11 



PCT/JP03/07542 



pGB2±©»MPQQGDH^^-K-r§ilfe- : f-^ Kpn I-Hind III tiftt 

^Stfcft&flPQQGDH^^ - Ki" 5 E. col iffi<D|& 

SOmlOLJWft (Ty^^50^g/ml^) t«P77^^t 
3 7-C-C-Hfe5Efc5J«U ImM CaCl 2 , 5 0 0 /z MP Q QSr^tf 7 L 

ft&O. 3mMl^5j;5«U ^tl. 5B#l«H«Ui. 
* (5. 0 OOXg, 1 Omi n, 4°C) -^MSUfcH. 0. 8 5% NaC 
l»«T2ia^U. :«10mM!)y»i (pH7. 0) 
U 7^f^^t« (HOMPa) UfcfK I«d 5 > 000 
Xg, 15min, 4°C) «:2|IW?V^ 5*«3S«#*r*fc* * L.-C»* bfc. £ 
©±»Srja3S^» (4 0, 0 0 0 r. p. m. , 9 0m in, 4°C) U 
±»**«tt«#fc :^^r- (1 OmM MOPS-Na 

oummm ( p h7. o) ) -e4°c(3i-c-Bfe«u, i&»»H^«r#fc- 

Hjfeff'J 3 

H^ii^^J^^s M"C 1 0 mM MOPS-NaO H|« ( p H 7 . 
0) tm^PMS (7*^5?^^ ht^s-b) -DC IP (2, 6-S? 
^ P 7x/-/WyF7x;-/V) «:fflV\ DCIP©6 0 0nmO»I 

3.©fc#, l^-Mfci Mmo i cod c i PTbm7u£ftz>mmmi&i*-~v^t 

Vtzio DC I P©pH7. 0t*3lt5^»«l6. SmM-'i 

Ufc„ 
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nmm 3 x*# h tbtzm-±m pqqgdh^j; wq&^w. pqqgdh (DmMM 
5 mmm^m^^-c, mnm\5 tmm^ii^tii ump qq, i mM c a c i 

2 #^ET-eiB#FBl^Jb*n^L/c 0 r*L£l 87/il fo^L, 3 m 1 ^Stt 
ftgg ( 6 mMD CIP48fil, 600 mMPMS 8 n 1 , 10 mM V l^WM. 
I$pH7. 0 1 6 pl 1) fci^itOD-^>^-^Sil 0 u 1 ^PX., 

10 h^^. Km, Vmaxfc^Ks i £*#>7c: 0 5fem^l^^o 

Tyr367As p(DSV^Uy b&JzT/Cy s 3 6 9 Ar gOSVyo^ 

®PQQGDHttlf4lPQQGDHiit|i!L-Cl5V^s itt^U SSPS. 

15 





Km 
(mM) 


Vmax 

cu/mg m&m 


Ksi 
(mM) 


Ksi/Km 




23 


154 


196 


8 


Met365Phe 


36 


619 


394 


10 


Met365Trp 


38 


89 


458 


12 


Thr366Asn 


32 


300 


500 


15 


Thr366Ile 


39 


87 


228 


6 


Thr366Asp 


35 


196 


556 


16 


Thr366Lys 


23 


300 


202 


9 


Tyr367Asp 


280 


11 


830 


3 


Ile368Asn 


61 


60 


535 


9 


Cys369Arg 


65 


6 


1402 


22 


Ala374Pro 


n.d. 


2 


250 


n.d. 
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mrnms 

mmm 2 -e# htiizmnmmm* iomMy ^mmmm P h 7 . 0 -cmmt u 

Wty»P-vh^77^l»7ATSKge 1 CM-TOYO 
5 PEARL 6 5 0M (ly-ft^tt) ^5*£*7c 0 :O*7A^10mM 
!)yMpH7. 0, 7 5 Oml -egfe^Ufc^, 0-0. 2M NaCl^T 
^10mMyyiI«pH7. 0Sr^V\ ^*^l±i$-ti:^o Mli5ml 
/mi n-^fxofCo GDHS'ti^-rSjif^^falllXL^ lOmM MOPS-N 

aOH» (pH7. o) -e-mmvrvito 

10 MlPQQGDHietm HbHfcMiifpi^^t, 0. 6m 
(D&^H* Thr366Asn *3 J; Thr366Asp te, ^V^s i Z> <D ^ 



^2 





Km 
(mM) 


Vmax 
(U/mg M6ff) 


kcat 
(sec -1 ) 


kcat/Km 
(mM -1 - sec" 1 ) 


Ksi 
(mM) 


Ksi/Km 


MS 


27 


8899 


7451 


276 


250 


9 


Thr366Asn 


14 


10158 


8505 


608 


522 


37 


Thr366Asp 


28 


5166 


4283 


153 


332 


12 



-MM^mm Aspl67Glu/Thr366Asn £§£itU ^PttSffcli^fco Aspl67Glu 

■CV^So »I5 tP«»cb-CSfiia*SrP-<fei:-6^ Ks i=6 0 0mM, 
Km=2 6mMtfc^ Ufc^otK s i /Km= 2 3 ffcofc. roftlill 



JID: •eWO_03106668A1_l_> 
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£ Tf&&&m. p q q g d h (ounmmmm& z^n^fo umpqq, imM 

C a C 1 2 1 ^KI£U:*n{liU. 8 7jb lfo^ftU 3 m 

1 ©If ^tfSttf^I (6mM • DC I P, 6 OOmM PMS, 10 
mM V >mmW<fc P H 7 . 0 £^ £j> ) *3 «£ 3r*II X. fc 0 . 0 6 mM 

5 DC IP, 0. 6mM PMS) „ ^W<h LT. ^ftiWl 0 OmMt/i 
5J: 5^4 0 0mM©^>^-^^ 7^ **5«tt*-*vV'h*-;*£:l 0 m liP^ 
M-e 3 0 #|KK b b-C. 3 £ bfc= flt 

Lfc 0 *S*Sr* 3 fciSi-„ Thr366Asn t Aspl67Glu t ©Zl^WSM 
= -^tJl*|-r5lS5V^SK<l#Stt«r*bfco fc*3* Thr366Asn W&<D&g t %:1r* Z> 



^3 







— X 






1 00% 


54% 


58% 


Asp167Glu 


100% 


32% 


10% 


Asp167Glu/Thr366Asn 


100% 


20% 





SfetC, r(D-m^#*^oV^T, m^-S^i UtHIgO. O6mM0 
DC I POffcTT?, SflSl 0mMO^3-xS:I^T, ^Ife^J 3 t mm 

Stt"C*bfco 3B*tr*4fcj5%-J"o Thr366Asn £ Aspl67Glu £ <D "m^^^^i" 

^4 





100% 


Thr366Asn 


126% 


Asp167Glu 


54% 


Asp1 67Glu/Thr366Asn 


291% 
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fc: K**tP 1 0 mM MOPS M« ( p H 7 . 0 ) 4> 3 0 

gbfc^ 2 0mMy^y^tfl0mM MOPSi» (pH7. 0) *PX* 

10 OmM MOPSlti ( P H7. 0) fC^l^Wfft^fc « 
iPQQGDH^fttMtyf-lrlV^ 5mM-5 OmMOfSffl-e 

15 
20 
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l. t'np^y y y^yy^- k^ZV^^—* J&TkiftHiSf \z56\^X, 

Acinetobacter calcoaceticus ft^Tk^ttPQQGDH© 3 4 9#@^b3 7 7 
(Ks i) ^2 0 OmMa±X*fe^^^-^»iiio 

^y y«itt5^=-^W^. 
io 3. ia?ij#-s§-i t?s$tb5T5 ys^sa^iJcD3 6 5ti©yf^y^ h y :/h 

77^fcte:7^~/VT7~^^S^£tL-C^5, tfnndr/ y ^y ^£r*ftl# 

4. ia?iJ#^lT?i££;ft3T5 y^ME^!J03 6 6#@ <D h ^*~>t>m<VT 5. 
yiilT*ft§ntJ3?), ^oKsi^2 0 0mM£(±ffc5, t'nn^/y 

15 ^^y^^li^mt-rs^=i-^^7>c*^*o 

5. @s^J#-§-iT?^^ti,?)T5 ywmm<D3 6 6#g© h utf-^flsr;*^ 

y y v^y ^^W*t-t-5^^-^^7K^* 0 

6 . ia^J##- it*i§W7?y ^ia^i<^ 3 6 7#i©fo v^ste^T y 

20 ^*-ea^^^-C*5i9, #>oKs i^2 0 0mM&l±^5, fnndf/yy 

7. mzw^-ix-m&n&T^ ym&p\(D3 6 7#s©f-nyy#7^^7^ 
>-m^sm^n-rv>§, t'uu^y y ^y >-^W*i:-t-5^VV'^-^^7K^ 

25 8. m?m-%-lXm£foZ>T^ /mnm<D3 6 8#g©-f yn^^HOT 

y y t -r % <r>v^ -^m^mmm 0 

9. ia^j#-^i-e^^tiST5 ymsa^J^3 6 8ti©-fyo^^7^ 

7drV?«m£*iTV^ tfnez^y y ^^y >-^M^<b-TS^>=i-^^7R 
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mmm 0 

i o . mtm^ 1 1*^57 5 J mWM<o 3 6 9#l®^ ^«©r 
ii. ia^u#^i-e^^^ST5y«^3 6 9Sio^r^^ 7/ ^ 

1 2 . ®a^J#^ lt't^T^ ^iE^JO 3 7 4 # @ ©75=^»7 5 
/^a*-e«^^tbX*3 9, ^oKs i #2 0 OmMEUi-CfoSx t°pn^/y 

i 3 . mm^ it^w^ stia^j^ 3 ? 4#i©7?^n u ^ 
•cMfcsavo^ t'PP^/ y >-*y y«iit^/v^^7»*o 

14. iE^J#^-l.-C^$n5T?ymSa^3 4 9#l^3 7 7#B©V^ 

15. mmm^i^misti%T$;mm^&^x, sesti©^^ 

3 6 gtl^^^WS 7 4#@oT7~^b&3«9^R£*v£ 

16. KWft^i-e^SixST^yiWE^I^v^ 3 6 5f|0^ft^ 
3 6 6#l©M^t=y, 3 6 7f@©fP^ 3 6 8flO^^^ 

3 6 9#S^f^f^W3 7 4#g»T7~^bft5l¥J:^iR£^3 
7 5 y »S»7 5 / ^St?l^^-Cl3 !) , *»ol 6 7#l©7^7 

1 7. @B^#-^l-e^^^T5/^IE^©3 6 6#l©F^y#7^^ 
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1 8 . IS?"J : 
5 Cys Gly Glu Xaa Thr Tyr He 

(5fc*r\ Xaa ttMet Tip T*ife5) «r£tr> fnn^; y y^r/^»ii 

-T -5 ^/V =r JI&ic*I**. 

1 9 . IB^IJ : 

Gly Glu Met Xaa Tyr He Cys 
10 Xaa fit Asp, Lys s lie Hfcfe Asn t?*>S) tf, tfpn^/Hy^V 

2 0 . IH^IJ : 

Glu Met Thr Asp He Cys Trp 

15 2 1. IS?>J : 

Met Thr Tyr Asp Cys Trp Pro 

2 2 . £31 : 

Thr Tyr He Arg Trp Pro Thr 

20 «r&t^ t'n p ^r / y V^r / y Wiits^/v^-^ Wi* 0 

2 3 . : 

Pro Thr Val Pro Pro Ser Ser 

2 4 . ffrjSS 1-23 OV>i s tt/5^ia^^='--^Jlft7K^**= I — 

25 at-e^o 

2 5 . mm 2 4 nnafeoate^*^ tr^* 9 — . 

2 6 . f»#3g 2 4 ^ffltt^it W Sr^trt&StiESMk 

2 7 . fjfcfc® 2 4 jcieaftojiiK^ds^Sfefefrnna^ji^HT v * § % if *gi 2 2 
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2 8. »**2 7fcw©jem»****u nm>s>*mm&*imr 

2 9 . S*#® 1-23 ©v^^Kl^©^ = -^^****^ tp ^ /l ' =I 

3 0 . ftim 1-23 (DV^n^lBft^^^-^^^*^^^^ 
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*P nt H tod\l\ Kpnl Hind\\\ 

[ 5.7Kb^) 

pGB2 V s pKF18k 

/ 



Kpnl HindlM 
1.1Kb 

\^ pKF18k 
Kpnl Hind III 



Kpnl Hind III 



3.3 Kb - 

Kp ^ HInd _^ pKF18k+pGB2(Kpr» \-Hind HI) 



K pnl H indlM 



\ ^ [ 3.3Kb J 

>^ pKF18k+pGB2(KpnI-H/nrfm) 



\ 



K pnl H ind III 
Kpnl Hind l\\ 



^ftPQQGDH 
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Sequence Listing 

<110> Sode, Koji 

<120> Glucose Dehydrogenase 

<130> psd9009WO 

<150> JP 2003-71744 

<151> 2003-03-17 

<150> JP 2002-172955 

<151> 2002-06-13 

<160> 19 

<210> 1 

<211> 454 

<212> PRT 

<213> Acinetobacter calcoaceticus 
<400> 1 

Asp Val Pro Leu Thr Pro Ser Gin Phe Aia Lys Ala Lys Ser Glu Asn 

1 5 10 15 

Phe Asp Lys Lys Val He Leu Ser Asn Leu Asn Lys Pro His Ala Leu 

20 25 30 

Leu Trp Gly Pro Asp Asn Gin He Trp Leu Thr Glu Arg Ala Thr Gly 

35 40 45 

Lys He Leu Arg Val Asn Pro Glu Ser Gly Ser Val Lys Thr Val Phe 

50 55 60 

Gin Val Pro Glu He Val Asn Asp Ala Asp Gly Gin Asn Gly Leu Leu 
65 70 75 80 

Gly Phe Ala Phe His Pro Asp Phe Lys Asn Asn Pro Tyr He Tyr He 

85 90 95 

Ser Gly Thr Phe Lys Asn Pro Lys Ser Thr Asp Lys Glu Leu Pro Asn 

100 105 110 

Gin Thr He He Arg Arg Tyr Thr Tyr Asn Lys Ser Thr Asp Thr Leu 
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115 120 125 

Glu Lys Pro Val Asp Leu Leu Ala Gly Leu Pro Ser Ser Lys Asp His 

130 135 140 

Gin Ser Gly Arg Leu Val He Gly Pro Asp Gin Lys He Tyr Tyr Thr 
1.45 150 155 160 

He Gly Asp Gin Gly Arg Asn Gin Leu Ala Tyr Leu Phe Leu Pro Asn 

165 170 175 

Gin Ala Gin His Thr Pro Thr Gin Gin Glu Leu Asn Gly Lys Asp Tyr 

180 185 190 

His Thr Tyr Met Gly Lys Val Leu Arg Leu Asn Leu Asp Gly Ser He 

195 200 205 

Pro Lys Asp Asn Pro Ser Phe Asn Gly Val Val Ser His He Tyr Thr 

210 215 220 

Leu Gly His Arg Asn Pro Gin Gly Leu Ala Phe Thr Pro Asn Gly Lys 
225 230 235 240 

Leu Leu Gin Ser Glu Gin Gly Pro Asn Ser Asp Asp Glu He Asn Leu 

245 250 255 

He Val Lys Gly Gly Asn Tyr Gly Trp Pro Asn Val Ala Gly Tyr Lys 

260 265 270 

Asp Asp Ser Gly Tyr Ala Tyr Ala Asn Tyr Ser Ala Ala Ala Asn Lys 

275 280 285 

Ser He Lys Asp Leu Ala Gin Asn Gly Val Lys Val Ala Ala Gly Val 

290 295 300 

Pro Val Thr Lys Glu Ser Glu Trp Thr Gly Lys Asn Phe Val Pro Pro 
305 310 315 320 

Leu Lys Thr Leu Tyr Thr Val Gin Asp Thr Tyr Asn Tyr Asn Asp Pro 

325 330 335 

Thr Cys Gly Glu Met Thr Tyr He Cys Trp Pro Thr Val Ala Pro Ser 

340 345 350 

Ser Ala Tyr Val Tyr Lys Gly Gly Lys Lys Ala He Thr Gly Trp Glu 
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355 360 365 

Asn Thr Leu Leu Val Pro Ser Leu Lys Arg Gly Val He Phe Arg He 

370 375 380 

Lys Leu Asp Pro Thr Tyr Ser Thr Thr Tyr Asp Asp Ala Val Pro Met 
385 390 395 400 

Phe Lys Ser Asn Asn Arg Tyr Arg Asp Val He Ala Ser Pro Asp Gly 

405 410 415 

Asn Val Leu Tyr Val Leu Thr Asp Thr Ala Gly Asn Val Gin Lys Asp 

420 425 430 

Asp Gly Ser Val Thr Asn Thr Leu Glu Asn Pro Gly Ser Leu He Lys 

435 440 445 

Phe Thr Tyr Lys Ala Lys 

450 
<210> 2 
<211> 1612 
<212> DNA 

<213> Acinetobacter calcoaceticus 
<400> 2 

agctactttt atgcaacaga gcctttcaga aatttagatt ttaatagatt cgttattcat 60 
cataatacaa atcatataga gaactcgtac aaacccttta ttagaggttt aaaaattctc 120 
ggaaaatttt gacaatttat aaggtggaca catgaataaa catttattgg ctaaaattgc 180 
tttattaagc gctgttcagc tagttacact ctcagcattt gctgatgttc ctctaactcc 240 
atctcaattt gctaaagcga aatcagagaa ctttgacaag aaagttattc tatctaatct 300 
aaataagccg catgctttgt tatggggacc agataatcaa atttggttaa ctgagcgagc 360 
aacaggtaag attctaagag ttaatccaga gtcgggtagt gtaaaaacag tttttcaggt 420 
accagagatt gtcaatgatg ctgatgggca gaatggttta ttaggttttg ccttccatcc 480 
tgattttaaa aataatcctt atatctatat ttcaggtaca tttaaaaatc cgaaatctac 540 
agataaagaa ttaccgaacc aaacgattat tcgtcgttat acctataata aatcaacaga 600 
tacgctcgag aagccagtcg atttattagc aggattacct tcatcaaaag accatcagtc 660 
aggtcgtctt gtcattgggc cagatcaaaa gatttattat acgattggtg accaagggcg 720 
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taaccagctt gcttatttgt tcttgccaaa tcaagcacaa catacgccaa ctcaacaaga 780 
actgaatggt aaagactatc acacctatat gggtaaagta ctacgcttaa atcttgatgg 840 
aagtattcca aaggataatc caagttttaa cggggtggtt agccatattt atacacttgg 900 
acatcgtaat ccgcagggct tagcattcac tccaaatggt aaattattgc agtctgaaca 960 
aggcccaaac tctgacgatg aaattaacct cattgtcaaa ggtggcaatt atggttggcc 1020 
gaatgtagca ggttataaag atgatagtgg ctatgcttat gcaaattatt cagcagcagc 1080 
caataagtca attaaggatt tagctcaaaa tggagtaaaa gtagccgcag gggtccctgt 1140 
gacgaaagaa tctgaatgga ctggtaaaaa ctttgtccca ccattaaaaa ctttatatac 1200 
cgttcaagat acctacaact ataacgatcc aacttgtgga gagatgacct acatttgctg 1260 
gccaacagtt gcaccgtcat ctgcctatgt ctataagggc ggtaaaaaag caattactgg 1320 
• ttgggaaaat acattattgg ttccatcttt aaaacgtggt gtcattttcc gtattaagtt 1380 
agatccaact tatagcacta cttatgatga cgctgtaccg atgtttaaga gcaacaaccg 1440 
ttatcgtgat gtgattgcaa gtccagatgg gaatgtctta tatgtattaa ctgatactgc 1500 
cggaaatgtc caaaaagatg atggctcagt aacaaataca ttagaaaacc caggatctct 1560 
cattaagttc acctataagg ctaagtaata cagtcgcatt aaaaaaccga tc 1612 
<210> 3 
<211> 7 
<212> PRT 

<213> Acinetobacter calcoaceticus 

<220> 

<222> 4 

<223> Xaa is Met or Trp 
<400> 3 

Cys Gly Glu Xaa Thr Tyr He 
<210> 4 
<211> 7 
<212> PRT 

<213> Acinetobacter calcoaceticus 

<220> 

<222> 4 
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<223> Xaa is Asp, Lys, He or Asn 
<400> 4 

Gly Glu Met Xaa Tyr He Cys 
<210> 5 
<211> 7 
<212> PRT 

<213> Acinetobacter calcoaceticus 
<400> 5 

Glu Met Thr Asp He Cys Trp 
<210> 6 
<211> 7 
<212> PRT 

<213> Acinetobacter calcoaceticus 
<400> 6 

Met Thr Tyr Asp Cys Trp Pro 
<210> 7 
<211> 7 
<212> PRT 

<213> Acinetobacter calcoaceticus 
<400> 7 

Thr Tyr He Arg Trp Pro Thr 
<210> 8 
<211> 7 
<212> PRT 

<213> Acinetobacter calcoaceticus 
<400> 8 

Pro Thr Val Pro Pro Ser Ser 
<210> 9 
<211> 28 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> primer for point mutation 
<400> 9 

caaatgtagg taccctctcc acaagttg 28 
<210> 10 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for point mutation 
<400> 10 

caaatgtagg ttccctctcc acaagttg 28 
<210> 11 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for point mutation 
<400> 11 

cagcaaatgt agttcatctc tccacaagtt gg 32 
<210> 12 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for point mutation 
<400> 12 

cagcaaatgt agatcatctc tccacaagtt gg 32 
<210> 13 
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<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for point mutation 
<400> 13 

gccagcaaat gtagtccatc tctccacaag 30 
<210> 14 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for point mutation 
<400> 14 

gccagcaaat gtatttcatc tctccacaag 30 
<210> 15 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for point mutation 
<400> 15 

ccagcaaatg tcggtcatct ctccacaagt tgg 33 
<210> 16 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for point mutation 
<400> 16 
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ggccagcaat tgtaggtca 19 
<210> 17 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for point mutation 
<400> 17 

ctgttggcca gcaaatgtag g 21 
<210> 18 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for point mutation 
<400> 18 

gcagatgacg gtggaactgt tggc 24 
<210> 19 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for point mutation 
<400> 19 

cctgactgat gttcttttga tgaagg 26 
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